The purposes of this study were to: 1) explore the potential role of sex in the association between the perceived environment and walking; and 2) determine the efficacy of an Internet-based research platform for collecting population-level physical activity and correlates data.
A pproximately 59% of Canadian women and 53% of Canadian men are physically inactive. 1 Walking is one of the best means of increasing activity, since it costs little, carries a low risk of injury and can be done by almost anyone. 2 However, one third of Canadian adults report not having many safe places to walk. 1 Given recent evidence that modifiable features of the physical environment can influence walking levels, 3 expanding the range of environments supportive of walking is a public health priority.
The neighbourhood environment in which people live may be an especially important determinant of walking. Both perceived as well as existing features of the neighbourhood environment have influenced walking levels. Among American, British and Australian samples of adults, high proximity of neighbourhood walking destinations (e.g., shops, recreational facilities and transit stations), 4-6 availability of sidewalks, 7, 8 low crime rates, 5, 9 high physical attractiveness/aesthetic interest, 4, 8, [10] [11] [12] and multiple four-way intersections (which facilitate direct walking from one point to another) 3 have been associated with small to moderate increases in levels of walking. However, no published studies have explored the influence of perceived neighbourhood environment on the walking behaviour of Canadian adults. Moreover, few studies have explored whether sex differences exist in perceptions of neighbourhood features associated with walking. Since Canadian women exercise less than men, 1 understanding sex differences is important for planning physical activity promotion efforts. Several recent studies reported sex differences in perceptions of the environment, suggesting this area warrants further investigation. 5, 8, 11, 13 Some of the difficulties in collecting environmental perceptions and walking data, particularly at a national level in Canada, include the costs associated with surveying large numbers of people and the issue of getting access to accurate contact information for recruiting participants. A potential solution for these problems is to use a webbased data collection site. While the Internet and electronic-based approaches have recently been used, with some success, to conduct physical activity interventions, [14] [15] [16] little information is available on the viability of using such technology for healthbehaviour surveillance or data collection. Therefore, the current study aimed to contribute to the literature on environmental correlates of walking by using a web-based research platform to explore: 1) the relationship between perceived neighbourhood environment and sufficient walking to achieve health benefits among Canadian adults; and 2) the influence of sex on perceptions of the environment, and walking levels. Based upon previous studies, 5, 13 we hypothesized that associations between perceived neighbourhood environment and walking would be different for women and men.
METHOD

Procedure and sample
Participants were recruited from visitors to the Canada on the Move (COTM) website. 17 The COTM project has been described previously. 18, 19 Briefly, through a series of promotions, Canadians aged 14 years and older were encouraged to visit the COTM website and "donate their steps to health research". As part of this visit, people were asked to complete a survey providing information about demographics, physical activity participation, pedometer ownership and use, beliefs and attitudes about physical activity, and perceptions of their neighbourhood environment. After the first 10 months, 3,144 people (2,036 women; 609 men) had visited the site and completed the survey. The majority of these participants were overweight middle-aged women who had developed an intention to be physically active. 19 
Measures
Physical Activity
Physical activity was measured with the short form of the International Physical Activity Questionnaire (IPAQ). 20 The IPAQ asks about walking, moderateintensity activities and vigorous-intensity activities that take place in different domains (i.e., leisure time, domestic and gardening activities, work-related, and transport-related activity). Separate weekly duration scores (minutes per day x weekly frequency) can be calculated for walking, moderate-intensity and vigorous-intensity activity. A combined total score can also be calculated. Alternatively, a measure of volume of activity can be computed by weighting each type of activity by its energy requirements defined in METs (multiples of the resting metabolic rate) to yield a score in MET-minutes. The weights for each activity are as follows: walking= 3.3 METs, moderate-intensity activity= 4.0 METs and vigorous-intensity activity= 8.0 METs. For the purposes of this study, only the walking subscale was used. Participants were asked to record the amount of days and time spent walking during the previous 7 days "for at least 10 minutes at a time." According to criteria suggested for the IPAQ, 21 a designation of sufficient walking for health benefits was made based upon a combination of frequency and MET-minutes (i.e., 5 or more days of walking of at least 30 minutes per day, or 5 or more days of walking achieving a minimum of at least 600 MET-min/week). Thus, the level of walking was dichotomized as being either sufficient or insufficient to achieve health benefits.
Perceived Environment
Eight questions from the International Physical Activity Prevalence Study Environmental Survey Module 22 were used to assess respondents' perceptions of neighbourhood characteristics that may influence physical activity. Specifically, respondents were asked to indicate how much they agreed or disagreed with the following items, on a 4-point scale where 1=strongly disagree and 4=strongly agree: a) "Many shops, stores, or other places to buy things I need are within easy walking distance of my home"; b) "It is within 10-15 minutes walk to a transit stop from home"; c) "There are sidewalks on most of the streets in my neighbourhood"; d) "The crime rate in my neighbourhood makes it unsafe to go for walks at night"; e) "My neighbourhood has several free or low-cost recreation facilities, such as parks, walking trails, bike paths, playgrounds and recreation centres"; f) "There are many interesting things to look at while walking in my neighbourhood"; g) "There are many four-way intersections in my neighbourhood"; h) "There are many places to go within easy walking distance of my home". For the purposes of this study, the responses to each of the perceived environment variables were collapsed into categories of disagree (1 or 2) or agree (3 or 4) .
Demographics
The socio-demographic data used in this study included age, sex, education and health status. The categories in the age and education variables were based upon those of Statistics Canada. 23, 24 While income data were collected on the COTM site, the income and education variables were related to such an extent that they were redundant. In addition, participants were less likely to respond to the questions about their income. Thus, a decision was made to exclude the income variable from any analysis. Health status was evaluated by a question asking whether physical activity was limited by some type of disability.
Data analysis
All statistical analyses were performed with SPSS 13.0. Three analyses were conducted. First, Pearson chi-square analyses were conducted to determine if any sex differences existed for demographic variables, walking and perceptions of the neighbourhood environment. Second, another set of Pearson chi-square analyses were performed to determine if differences existed by walking level for perceptions of the neighbourhood environment. Finally, a series of hierarchical logistic regressions were then conducted to examine the relation between perceptions of the neighbourhood environment and walking. Separate models were produced for women and men and were adjusted for age, education and level of disability. Because of the numerous tests and comparisons made in this study, we chose to apply a more conservative alpha of .01 for all statistical tests to control for the possibility of Type I error. Table I shows the characteristics of the sample by sex. No significant sex differences were observed in rates of walking (p=0.76). A significant sex difference in age was observed in that women were more likely to be aged between 20-49 years, while men were more likely to be aged between 35-64 years. In terms of perceptions of the neighbourhood, women were more likely to agree that crime rates made it difficult to go for a walk. Men were more likely to agree that transit was close by and recreation facilities were available in their neighbourhood. Two significant associations were found between the eight perceived environment variables and walking (Table II) . Women who agreed that interesting scenery was present in their neighbourhood (53.1% vs. 44.6%) and those who agreed that there were many places to go that were within easy walking distance (54.5% vs. 45.7%), were more likely to be sufficiently active walkers than those who did not agree with these statements. Similarly, while not statistically significant, men who agreed that interesting scenery was present in their neighbourhood (53.3% vs. 43.2%) were more likely to be sufficiently active walkers than those who did not agree.
RESULTS
According to the logistic regression analyses (Table III) , only two of the eight perceived environment variables were significantly associated with walking. In the full sample, those individuals who reported interesting scenery (OR=1.41, 95% CI 1.17-1.71) and many places to go that were within easy walking distance (OR=1.39, 95% CI 1.18-1.64) were more likely to report walking at a sufficient level. When the sample was divided according to sex, women who reported interesting scenery in and around their neighbourhood were 40% more likely to report walking at a sufficient level than women who did not agree that such scenery was available (OR=1.40, 95% CI 1.13-1.74). Similarly, women who reported many places to go that were within easy walking 
DISCUSSION
The current study explored the relationship between perceived neighbourhood environment and the walking behaviour of Canadian adults recruited through the COTM website. In contrast to national data indicating that about 40% of Canadians are physically active, 1 about half of the COTM participants reported walking at a level that was deemed to be sufficient for public health purposes (i.e., at least 5 or more days of walking of at least 30 minutes per day). This may suggest that our measures overestimated levels of walking. Since most national surveys focus solely upon leisure-time physical activity, this discrepancy could be due to the fact that the IPAQ measures not only leisure-time physical activity, but also includes active commuting, yard work and work-related activity. Future studies would benefit from augmenting self-reported measures of walking with pedometers, accelerometers or trail-use monitoring devices. 25 Overall, the most important predictors of achieving sufficient walking were having interesting scenery, shops close by and many places within easy walking distance. These findings are consistent with previous research on characteristics of walkable neighbourhoods, [3] [4] [5] 8, [10] [11] [12] [13] suggesting that common environmental features influence walking across different countries. 26 While no sex differences existed for walking, men were more likely than women to agree that transit was close by and recreation facilities were available in their neighbourhood. Conversely, women seemed to be more concerned about safety. These findings are consistent with Brownson et al., 8 who found that men reported more availability of places for physical activity than women, and with Foster et al., 5 who found that safety concerns were more important for women than for men. However, in our study concerns about safety were not associated with physical activity. While this finding may appear counter-intuitive, it is similar to that of a recent meta-analysis 26 that found a small -and non-significantnegative association between perceived crime and physical activity. Since the majority of COTM participants appear to reside in middle-to upper-SES neighbourhoods, 19 it is possible that perceptions of crime play less of a role in physical activity behaviour in these neighbourhoods than in lower-SES neighbourhoods. 27, 28 This study has several limitations. First, the design was cross-sectional and therefore we cannot make causal inferences about the effects of the environment on walking. Second, we relied on an Internet survey format, which may have resulted in some segments of the population (e.g., lowincome individuals lacking access to com-puters) being under-represented. Third, we used self-report measures of both walking and perceptions of the physical environment. Thus, the data may have been subject to perceptual biases. Fourth, because of the nature of the recruitment for the majority of the participants (i.e., through a cereal brand promotion), our sample was predominantly middle-aged women who had developed an intention to be more physically active. Thus, men were outnumbered by a ratio of approximately 3 to 1. As a result, our sample may have been underpowered statistically to detect a couple of moderate-sized relationships between perceived environment items (i.e., transit close by, interesting scenery) and walking among the male subsample. Finally, future studies might benefit from studying a more complete ecological model of physical activity, 29 including social modeling of walking by important others, as well as social factors that could contribute to the establishment of neighbourhoods supportive of walking.
The current study has several implications for policy development. First, it suggests that city planners should attempt to build neighbourhoods that promote mixed-land use (mix of residences and businesses), with aesthetically pleasing features to achieve greater increases in walking. [30] [31] [32] Second, it suggests that datacollection systems such as the Canada on the Move website platform may provide a valuable resource for collecting data on the existence of environment supports in different neighbourhoods, public awareness of environmental supports for walking and the need to implement media campaigns 
